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Abstract: The COVID-19 virus pandemic appeared to be a low-probability, high-impact 
event that has caused significant disruptions in supply chains worldwide. The hotel industry 
has been one of the most severely affected, with all participants in the supply chain suffering 
from the crisis. This paper aims to analyze if, and to what extent, hotels in the Republic of 
Serbia have faced difficulties in supply chain management (SCM) due to the COVID-19 
virus pandemic, with special reference to the difficulties in introducing information and 
communications technologies (ICTs) for SCM. Empirical research was conducted in May, 
2021 involving managers from40 hotelcompanies categorised as 4- and 5-star. The study 
results reveal that majority of hotel companies have experienced difficulties in SCM and 
implementation of ICTs forSCM due to the pandemic, while the intensity of difficulties is 
not found to be correlated with hotel size, category and affiliation. 
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Uticaj COVID-19 na  menadzment lancima 
snabdevanja hotelskih preduze¢éa 


SaZetak: Pandemija izazvana virusom COVID-19 je dogadaj male verovatnoée i za¢éajnih 
efekata, koji je prouzrokovao velike poreme¢aje u lancima snabdevanja Sirom sveta. 
Hotelska delatnost je jedna od najteze pogodenih, priéemu sviuéesniciu lancu snabdevanja 
podnose teretkrize. Ovaj rad ima za cilj daispita da li su se,iu kojoj meri, hoteliu Republici 
Srbiji suoéili sa teSko¢éama u menadamentu lancem snabdevanja usled pandemije virusa 
COVID-19, sa posebnim osvrtomna teSkoc¢e pri uvodenju informaciono -komunikacionih 
tehnologija (IKT) koje se koriste u menadzmentu lancem snabdevanja. Empirysko 
istrazivanje je sprovedeno u maju 2021. godine, u kojem su ucéestvovali menadzeri iz 40 
hotelskih preduzeéa kategorisanih sa 415 zvezdica. Rezultati istrazivanja pokazuju da se 
vecina hotela usled pandemie suo¢éila sa te’ kocama u menadzmentu lancem snabdevanja i 
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uvodenju IKT za menadzment lancemsnabdevanja, s tim da nije ustanovljeno da intenzitet 
teSkoéa zavisi od kategorye, velicine i afilyacye hotela. 


Kljuéne reci: COVID-19, menadzment lancima snabdevanja, informaciono -komunikacione 
tehnologije (IKT), hotel 
JEL klasifikacija: M11, M15, 115 


1. Introduction 


Supply Chain Management (SCM) refers to the integration and synchronization of 
interrelated business processes (Min, 2015). Its role is to enable efficient flow of 
information, goods and services through the supply chain in order to increase the speed, 
flexibility, availability and quality of goods, and to cut costs at the same time. This way of 
functioning helps all participants in the supply chain to gain competitive advantage, while 
the end-user benefits fromtimely supply of quality goods at a reasonable price. Nowadays, 
companies canhardly gain competitive advantage on their own, but rather as a part of an 
efficient and well-managed supply chain. In order to achieve high efficiency of the supply 
chain, companies canimplement numerous information and communications technologies 
(ICTs) that enable real-time information flow, tracking goods, timely and secure delivery, 
low stocks, and consequently, the implementation of concepts Just-in-Time (JIT) and lean 
business. 


The COVID-19 virus pandemic has become a global issue affecting people, companies, 
states, as wellas internationalrelations. The way of organizing has changed in all spheres, 
including education, healthcare, economy, travel, tourism, etc. ICTs have received a huge 
significance as they have been employed for distance learning and working in order to 
prevent further spread of the infection. Tourism and hospitality are the most severely 
affected industries by the pandemic, and notonly hotels, restaurants and tourism agencies 
were affected, but the whole tourism supply chain, including producers of food and other 
commodities, suppliers, intermediaries, service providers, and tourists. 


This work aims to highlight the impact of the COVID-19 pandemic on the hotels’ SCM in 
the Republic of Serbia, with an emphasis on theimplementation of ICTs for SCM. The paper 
is structured as follows. Afterreviewing relevant literature in the field of SCM, COVID-19- 
related business effects, and ICTs for SCM, the hypotheses are developed. Further, the 
research methodology is presented, followed by the results and discussion. The last part of 
the paper is devoted to conclusions. 


2. Background 
2.1. The concept of SCM 


Contemporary market conditions, characterised by intensive competition in almost every 
field, have made companies more oriented towards efficiency and quality in orderto survive 
in the marketplace and achieve competitive advantage. This has led to specialisation and, 
consequently, to the increasing number of separate businesses which are mutually connected 
into networks to deliver the product or service to the end-users. A supply chain refers to a 
systemof interrelated business processes which extends from the original producer to the 
end-user. It involves downstream flow of goods, and upstream flow of information. Ayers 
(2006) defines a supply chain as “life cycle processes comprising physical, information, 
financial, and knowledge flows whose purpose is to satisfy end-user requirements with 
products andservices frommultiple linked suppliers” (p.4). The process approach has led to 
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interfunctional coordination within a company, resulting in higher flexibility, efficiency, and 
quality. SCM represents an extension of interfunctional coordination, which includes 
interorganis ational integration and coordination across the supply chain in order to capture 
the synergy and allow better decision-making (Min, 2015). Grant et al. (2017) define SCM as 
“an integrating function with a primary responsibility for linking major business functions 
and business processes within and across companies into a cohesive and high-performing 
businessmodel” (p. 9). Participants in a supply chain become strategic partners and links 
between themchange fromsimple transactions to sophisticated collaborative relationships 
(Wallner et al., 2015). The task of the supply chain manager is to assess the impact of 
business decisions on the entire supply chain, and not only on its specific participants (Ili¢ & 
TeSi¢é, 2016). 


With none or poor SCM, participants in the supply chain act as closed, independent entities, 
with very little orno direct exchange of information, and typically hold large inventories to 
defend against volatility in demand (Duri¢ et al., 2012). Such a situation leads to increased 
costs andreduced agility of businesses, which is a very unfavorable position in the modern 
market, where rapid and major changes occur frequently. Therefore, the focus has to be 
moved from the strategy “make and sell” to the more responsive one “feel and react”. In 
other words, instead of the “push” approach basedon demand forecast, modemly designed 
supply chains adoptthe “pull” approach based on current customer requirements. Several 
factors have contributed to the significance of SCM, such as the pressure of customers on 
companies to tailor goods to their individual requirements; intensive competition, shorter 
product life cycle; reduced time of product access to the market; new technologies and 
request for improvement of services and customer support. 


Strategic importance of SCM results fromthe fact that individual companies can no longer 
compete on their own, but rather through collaboration with supply chain partners. 
According to Schlegel (1999), SCM should bring numerous benefits, such as improved 
customer service and value added, better asset utilisation, and increased sales and 
profitability. There are two basic strategies for gaining competitive advantage, namely, low- 
cost strategy and differentiation strategy. The first one leads to lower prices to attract price - 
sensitive customers. Thesecond oneis oriented towards customization to offer unique and 
high quality goods to demanding customers. The SCM enables companies to gain advantage 
from both strategies simultaneously and avoid traditional trade-offs. Consequently, SCM 
enables its members to shorten the lead-time, increase product/service availability, decrease 
costs, as wellas to improve quality and customization. The Supply -Chain Council (SCC) has 
provided the SCOR (supply-chain operations -reference) model, which covers key supply 
chain activities fromcustomer demand identification to productdelivery and cashcollection. 
The goal of the SCOR model is to provide a standardized way to measure supply chain 
performance and to use common metrics for comparison with other organizations 
(benchmarking) (Christopher, 2016, p. 239). 


Tellioglu (2021) points outthat costs and quality of service are of paramount importance in 
the contemporary hotel business, while the supply chain has a deep impact on both of these 
drivers of competitiveness. E-word-of-mouth has made customer satisfaction the primary 
objective of the hotel business due to its visibility to potential guests worldwide, where any 
negative comment may have serious consequences for the future hotel operations. To 
producequality service and keep guests satisfied, hotels should carefully choose supply 
chain partners and conduct an effective SCM, which involves the selection of key suppliers 
and distributors, open communication and collaboration, forecast and planning, inventory 
management, ICT-based integration, and definition of supply chain performance measures. 
All supply chain members should have access to real-time information, and their integration 
shouldresult in learning andimprovement of business processes. According to Gonzalez- 
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Torres et al. (2021), the cooperation among participants in the tourism supply chain is a 
driving force of agility, flexibility and organizational performance. They argue that 
transparent and timely communication about difficulties some members of the supply chain 
face helps other members to anticipate realistic timelines and adjust their operations. Lopes 
de Sousa Jabbour et al. (2020) state thatkno wledge management is important for a resilient 
supply chain, including data collection through group discussion and brainstorming to 
identify challenges as wellas opportunities. 


Tourismsupply chain (TSC) involves accommodation providers, producers, distributors and 
suppliers of food and other products used for accommodation services, transportation 
companies, travel agents and tour operators, restaurants, as well as touristic sites, shopping 
centers and other (Abdelsalam & Elbelehy, 2020). Each tourism chain is specific as it 
involves participants and attractions within a certain location. TSC management can be 
referred to as “‘aset of approaches utilized to efficiently manage the operations ofthe tourism 
supply chain (TSC) within a specific tourismdestination to meet the needs of tourists from 
the targeted source market(s) and accomplish the business objectives of different enterprises 
within the TSC” (Zhang et al., 2009, p. 345). Tour operators have a significant role in TSC, 
as they connect supply and demand by combining products and services from different 
suppliers into a single package, which is being allocated to the tourists or tourism agencies 
(Tigu & Calaretu, 2013). Thus, tour operators have a strong impact on other participants in 
the TSC, both upstream and downstream. TSC has certain peculiarities, such as that its 
members are affected by discontinuity in demand because of seasonality, but also by 
systemic changes in tourists preferences which are commonly directed by tour operators. 
TSC is very sensitive to different types of crises, such as economic, political, health crises or 
natural disasters. Moreover, tourismservices are consumed directly and personally by guests 
who need to be physically present at the place where the serviceis provided; tourismservices 
are perishable in nature, meaning thatthey cannotbe stored for later use; tourism products 
cannot be evaluated beforepurchase so information availability is necessary; and, there is 
high demand uncertainty (Zhang et al., 2009). Because tourism offer normally consists of 
different products and services, efficient coordination among suppliers of those products and 
services is of high importance. 


From the hotel perspective, SCM involves identification of guests’ preferences, service 
design, demand forecastand planning, selection of suppliers and distributors andthe mode of 
communication with them, inventory management, and evaluation of guests’ satisfaction. 
The importance of availability of real-time information throughout the supply chain enables 
fasterresponse and decreases the need for high inventories. This is enabled by software 
solutions which integrate partners in the supply chain andallowthemto access relevant data 
in orderto make proper and timely decisions. Moreover, some ICT tools help hotels with 
SCM activities, such as market research, demand forecast, service design, customer 
relationship management (CRM), event planning, decision-making, inventory management, 
and others. 


2.2. Disruptions in supply chains and hotel business due to COVID-19 


The vulnerability of supply chains results fromtheir complexity and interdependence of their 
elements, so the problems occurring in one part of the supply chain are felt throughout the 
whole supply chain with the “ripple” effect. Due to the inherent characteristics of high 
personal contact, hospitality has become one of the hardest-hit industries by the COVID-19 
pandemic. Tas nim (2020) asserts that COVID-19 “has an important effect on global supply 
chain management process” (p. 73). Border closures, travel restrictions, mandatory 
quarantine, infection, and fear of disease have significantly affected global supply chains, 
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both fromthe demand- and supply-side. In some cases, there were bottlenecks along the 
whole supply chain: “The COVID-19 pandemic has placed unprecedented stresses on food 
supply chains, with bottlenecks in farm labour, processing, transport and logistics, as well as 
momentous shifts in demand.” (OECD, 2020). Global supply chains were also seriously 
disrupted because Chinese suppliers of raw materials, semi-finished and finished products 
are significant participants in most supply chains (Tellioglu, 2021). Gentile (2020) refers to 
the Institute for Supply Management’s survey, which shows that almost half of respondents 
did not havea plan regarding supply chain disruption from China. The author further asserts 
that the situation was the most dramatic in the case of personal protective equipment, as over 
half of total global supplies comes from China. Welch (2021) claims that the current 
pandemic has shown how fragile the global supply chain is, and indicates significance of 
trusted supplier relationship to ensure favorable lead times and quality. Further, the 
pandemic has contributed to supply chain diversification and reorientation to local suppliers 
to ensure continuous flows of products and services (BDO, 2021). 


The causes of turbulences in the TSC are the lack of products (such as imported food, masks, 
gloves, disinfectants, inventory, spare parts for machines, etc.) due to manufacturing closure 
or limited activity, as wellas becauseof surge in demand, lack of transportation, mandatory 
closure, lack of knowledge on how to deal with the new situation, employee absenteeism 
(due to infection, fear, transportation problems, taking care of small children and the like), 
lack of digitalization, or change in consumers buying patterns (Tasnim, 2020). The changes 
on the supply-side caused prices of commodities and certain services, suchas transportation, 
to increase significantly. On the other hand, as hospitality facilities were closed, there was 
overstock of certain products, such as meat, causing decline in prices; some products became 
critical due to legal obligations, and there was also increased demand for disposable products 
to protect human health while waste management has been given secondary importance 
(Tellioglu, 2021). Gonzalez-Torres et al. (2021) assert that TSC members are interlinked in 
complex patterns, and therefore shed light on the effective upstream and downstream 
relationship management within the supply chain in orderto mitigate the effects of the crisis 
and achieve sustainable competitiveness. They advocate the shift from transactional 
relationship to integration and coordination, emphasizing the importance of trust and win- 
win philosophy among the supply chain members. 


The COVID-19 crises has shed light on the importance of considering supply chain 
disruptions in contemporary SCM (Ferreira et al., 2021). Clark (2020) states that disruptions 
in hospitality supply chains due to COVID-19 are the consequence of poor visibility and 
poor supplier relationship management. In order to resist crises, supply chains have to 
become resilient, which can be achieved through supply chain engineering, a high level of 
collaboration between the members, agility and risk management culture (Christopher & 
Peck, 2004). Through supply chain engineering there should be identified all participants in 
the supply chain, direct as well as indirect associates, critical path analysis should be 
performed, and procurement strategy defined (Lopes de Sousa Jabbour et al., 2020). An 
effective SCM implies collaborative forecasting and planning, as well as sharing real-time 
information in order to enable timely response to changes and maintenance of small 
inventories. 


Although many hotel facilities were closed, employees at the management and back-office 
levelcontinued to work, mainly online, performing activities such as maintaining contact 
with customers andemployees, managingreservations, planning future events and the like 
(Chadee et al., 2021). The use of digital technologies for working from home is being 
promoted to maintain a certain minimum level of customer service and a relationship with 
stakeholders. The pandemic has also affected guests’ decision-making process and attitude 
towards using ICTs. Although guests traditionally preferred personal contact over robotic 
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staff, the pandemic has changed this attitude as guests became concerned about their health 
(Kim et al., 2021). Hotels worldwide applied strategies to cope with the COVID-19 
pandemic and provide safe service to guests. These were improving hygiene standards and 
implementing solutions for social distancing using ICTs to reduce guest interaction with 
hotelemployees, such as check-in machines, and robotic cleaning and serving guests. Apart 
from effects on the demand side of hotel operations, the pandemic has also influenced the 
supply side, including hotel employees, and delivery of goods and services. It was necessary 
to reassure guests, but also to enable employees to work and ensure their health. The 
pandemic has occurred to be a new and challenging situation in which service provision, 
marketing communication, human resource management, and social responsibility need 
special attention and adjustment. Vasic¢ (2020) finds that many companies in South-East 
Europe were not prepared for remote working, what caused a lot of stress and anxiety. 
Summarizing the findings of early empirical research on COVID-19 impact on the hotel 
industry, Milovanovi¢ (2021) points out that hotel recovery strategies include “increasing 
safety provision throu ghstrict hygiene standards, employee trainings and motivation, social 
distancing, more intensive use of digital technology instead of human contact, intensive 
marketing to promote safety, safety certification, orientation towards domestic tourists, more 
attractive offers, medical assistance, charity giving and room/food provision for those in 
need especially for displaced medical staff and quarantined tourists, business model 
innovation, and so on” (p. 582). 


To investigate the impact of COVID-19 on hotels’ SCM in Serbia, the following hypotheses 
are developed: 


H,,: Hotels in the Republic of Serbia face difficulties in SCM due to the COVID-19 
pandemic. 


H, »: Higher category hotels face more difficulties in SCM due to the COVID-19 pandemic 
than lower category hotels. 


H, 3: Large hotels face more difficulties in SCM due to the COVID-19 pandemic than small- 
and medium-sized hotels. 


H,,: Hotels belonging to a chain face more difficulties in SCM due to the COVID-19 
pandemic than independent hotels. 





It is expected that the study results reveal that hotels in the Republic of Serbia have 
experienced difficulties in SCM due to the COVID-19 pandemic, and that the intensity of 
difficulties is positively relatedto hotels’ size and category. Such expectation results from 
the perceived higher complexity of supply chains of hotels of bigger size and higher 
category. It is also assumed that hotels belonging to a hotel chain will face more difficulties 
than independent hotels, again, because of the perceived higher complexity of supply chains 
in case of affiliated hotels. 


2.3. Application of ICT tools in the tourism and hospitality SCM 


ICTs enable supply chains to be highly responsive to market changes by providing efficient 
solutions for forecasting, planning, purchase, production, transport, storage, distribution and 
sales. Thanks to the Internet and other ICTs, the concept of SCM has been redefined. The 
Internet has changed the way people buy goods and gather information about them, while 
many processes became automated, what has led to the dramatic increase in speed and 
accuracy (Min, 2015, p. 442). A very important impact of ICTs is reflected in a higher 
degree of integration between participants in the supply chain, and in significantreduction of 
administrative and procurement costs (Mitrovi¢ & Mitrovié, 2019). ICT should not be seen 
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only as atool, because tools can bring some advantages for business, but not development 
(Soldat & Matotek, 2014). Data does notimply knowledge, but it is important how the data 
is found, created and used. The development of ICTs should improve forecasting efficiency 
and competitiveness through availability andexchange of information between supply chain 
members. Numerous ICT-based tools are used in SCM, such as Enterprise Resource 
Planning (ERP), Geographic Information System (GIS), Radio Frequency Identification 
(RFID), Internet of Things (IoT), Cloud Computing, Big Data, Blockchain, as well as 
Artificial Intelligence (AI). These tools are going to be discussed in more details. 


ERP offers an integrated informationcontrol system, connecting different functions within 
the enterprise, but also between the supply chain participants. It enables members of the 
supply chain to share thes ame informationin real-time, so business processes can be better 
coordinated andrisk reduced. The ERP system makes it easier to do business while reducing 
bureaucracy and increasing productivity (Beheshti, 2006). Chauhan and Singh (2017) find 
that ERP is highly relevant for the tourism industry as it helps to enhance service 
performances, including productivity and operational efficiency. Min (2015, p. 444) lists the 
major benefits of ERP, such as lead-time reduction, faster information transaction, speedy 
payment, and laying the groundwork for electronic commerce. GIS is acomputers ystemthat 
stores different kinds of spatial information. For SCM, it can be a valuable platform for 
communication between supply chain members; it can enhance logis tic efficiency, and warn 
of natural disasters. Yang et al. (2015, p. 16) highlight the main areas of GIS usage in 
hospitality and tourism management, such as “the research of tourism resource 
inventories/usage, location suitability, tourism impact analysis and visitor flow 
management”. RFID technology is used for products’ electronic identification, reducing 
labor costs while increasing efficiency and inventory accuracy, making product delivery 
faster, and eliminating the need for physical productinventory (Soldat & Matotek, 2014). It 
enables reading product information from greater distances and without direct physical 
contact, thus enabling data reading in harsh environments or chaotic circumstances (Min, 
2015, p. 451). Hozak (2012) shows examples of RFID technology application in the tourism 
industry; namely, it can be used for inventory control and order planning, as well as for 
tracking of things, suchas luggage, uniforms, towels, etc. The author points out that the same 
RFID card may be used for several purposes. 


There are several emerging trends in ICT application to SCM, such as “open collaboration 
through “cloud computing,” “conversation economy” via online social networking media, 
mobile commerce in ubiquitous environments, and multitasking using smart objects” (Min, 
2015, p. 458). The conceptofcloud computing refers to sharing resources over a network, 
most often the Internet, at any time and independently of a geographic location (Dordjevic¢ et 
al., 2018). Users can access applications on demand via a web browser or desktop/mobile 
application, while the infrastructure and software are hosted at a remote location. The key 
benefits include greater accessibility to ICT tools, higher innovative potential, lower costs 
and improved quality (Marstonet al., 2011). Application of cloud computing in the tourism 
industry includes collection of tourist information on one platform (Wang, 2015). Na et al. 
(2016) propose a hotel information platform, which integrates tourism and leisure 
information ofa destination using cloud computing technolo gy. Social media or the so called 
“conversation economy” enable fast interactive communication involving employees, 
customers and business partners. It is a good ground forcustomer relationship management 
(CRM), advertising, and quick exchange of information. 


IoT refers to the interconnection of physical objects, which are seamlessly integrated into the 
information network andare active participants in business processes. Such objects have 
built-in electronics, software, sensors, and connectivity that enable them to exchange data 
with the manufacturer, operator and/or other connected devices (Weber & Weber, 2010, p. 
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1). Abdel-Bassetet al. (2018) assert that the main benefits of loT for SCM are increasedreal- 
time inventory visibility and logistics transparency to all supply chain members, increased 
efficiency, lower costs and higher customer satisfaction. IoT is becoming increasingly 
important in smart tourismdestinations and smart organizations, while examples of IoT in 
hotels include application-driven devices, automated door locks, thermostats, voice-based 
interaction, integration with a guest’s mobile phone to enable self-check, self check-out and 
other services, location-based information to advertise hotel services when guests are nearby, 
offering services such as virtual tour guide, translation services, interactive restaurant menu, 
sensors enabling maintenance and stock management (Car et al., 2019). 


The concept of Big data refers to the design andimplementation ofa reliable and distributed 
infras tructurefor the storage, analysis, management, and transmission of large amounts of 
data (Radenkovicé et al.,2015) which can be accessed by supply chain members in order to 
enable timely and accurate decision-making. Stylos et al. (2021) state that big data helps 
organizations in dynamic industries, such as tourism, to predict customer behavior and 
customize the offer, and they mention photo sharing and review websites as sources of big 
data in tourism. Blockchain is a database that is not located in one place, but consists of 
smaller databases (blocks) that are digitally interconnected (Swan, 2015, p. 1). Tasnim 
(2020) suggests the implementation of digitalization in the platform of blockchain 
technology in order to create arobust global SCM, which will be able to resist similar future 
crises. In the hotel business blockchain technology is used for making transactions, such as 
bookings or payments, for guests’ identification and interaction with them (Rashideh, 2020). 
Treiblmaier (2020) summarizes the blockchain use cases in tourism, which involve inventory 
management, maintenance and tracking, reservations, payment, loyalty programs and 
personalized marketing, smart contract, privacy assurance, baggage tracking, coordination 
and cooperation. 


The role of Alis of paramount importance in a modern business due to its ability to collect 
and analyze data, recognize business patterns, and learn business phenomena (Min, 2010). 
Ivanov and Webster (2017) showsome examples of Al application in the travel, tourism and 
hospitality industry, such as “chatbots, delivery robots, robot-concierge, conveyor 
restaurants, self-service information/check-in/check-out kiosks, and many others”. The 
benefits from AI employment in SCM include more efficient decision-making process 
leading to reduced costs, increased revenue, improved asset utilization, more accurate 
demand forecast, better quality, more efficient designs for waste removal, real-time tracking 
and error-free production, and shorter process cycle times (Dash et al., 2019). 


Empirical research on the impact of COVID-19 on the implementation of ICTs for SCM is 


very scarce, particularly in Serbia. To fill this research gap, the following hypotheses are 
developed: 


H;,,: Hotels in the Republic of Serbia face difficulties in the implementation of ICTs for 
SCM due to the COVID-19 pandemic. 


H,,: Highercategory hotels face more difficulties in the implementation of ICTs for SCM 
due to the COVID-19 pandemic than lower category hotels. 


H, 3: Large hotels face more difficulties in the implementation of ICTs for SCM due to the 
COVID-19 pandemic than small- and medium-sized hotels. 


H;,: Hotels belonging to a chain face more difficulties in the implementation of ICTs for 
SCM due to the COVID-19 pandemic than independent hotels. 


The study results are expected to provide evidence on the negative effect of COVID-19 on 
introduction of ICTs for SCM, with the intensity ofsuch effectdependent upon hotels’ size, 
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category, and affiliation. This expectationis based on the assumption that hotels of higher 
category, bigger size, and those affiliated to a hotel chain, use technologies for SCM more 
intensively compared to lower-category, smaller-size and independent hotels, and are 
therefore more susceptible to negative effects of the pandemic in this regard. 


3. Materials and methods 


Empirical research was carried out in May, 2021. The sample consisted of 40 hotel 
companies of different sizes and affiliations in the Republic of Serbia, which were 
categorised as 4- and 5-star. One manager per hotel was surveyed. The reason for the 
selection of hotels with these two categories lies behind the assumption that lower-category 
hotels may not be using technologies for SCM. The sample characteristics are presented in 
Table 1. 


Table 1: Sample characteristics 


Hotel category Hotel size Chain affiliation Total 
ty) 





Roel 2 fs fw? « | 4 [7 
=a 


Source: Author’s research 


The respondents were asked to indicate which ICT-based tools for SCM they use, then, to 
evaluate to what extent they have faced difficulties in SCM due to the COVID-19 pandemic 
(1-we have not faced any difficulties; 2-we have faced small difficulties; 3-we have faced 
moderate difficulties; 4-we have faced significant difficulties) and to what extent the 
COVID-19 pandemic decelerated the implementation of ICTs for SCM (1-no impact; 2-it 
decelerated to a small extent; 3-it deceleratedto a moderate extent; 4-it decelerated to a great 
extent). The respondents were also asked if a hotel is independent or it belongs to a hotel 
chain, what is the size ofa hotel (small, medium or large), and what is its categorisation. The 
Statistical analysis involved descriptive statistics, t-test and ANOVA, and it was conducted 
using Statistical Package for Social Sciences (SPSS) v23. 


4. Results and discussion 


The results of the study reveal that most hotels in the Republic of Serbia categorised as 4- 
and 5-star faced difficulties in SCM due to the COVID-19 pandemic (92%), as well as 
regarding implementation of ICTs for SCM (85%). The extent of difficulties that each hotel 
faced varied froms mall to significant, while the majority of respondents assert that they have 
faced moderate difficulties (Table 2). Based on the obtained results, hypotheses H,., and H;, 
are accepted. 
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Table 2: Ce of COVID-19 on hotels’ SCM and imprementaton of ICTs for SCM 


sw | So one 
deviation 


Difficulties in 
SCM due to 12% 50% 30% 
COVID-19 


Difficulties in 

the 

eee 15% | 10% 40% 35% 2.95 1.04 
SCM dueto 

COVID-19 


Source: Author’s research 





The T-test was used to investigate whether there are any significant differences between 4- 
and 5-star hotels in terms of difficulties that hotels have faced in SCM and introduction of 
ICTs for SCM due to the COVID-19 pandemic. Since there are two versions of the t-test 
depending on whether the variances of the two groups (4- and 5-star hotels) are assumed to 
be equal, Levene's test for equality of variances was performed. The results of Levene's test 
are not Statistically significant, indicating that the t-test with equal variances assumed needs 
to be used (Table 3). 


Table 3: Test for equality of variances of the two groups: 4- and 5-star hotels 


{ Levene’s test for equality of variances 
Variable 
Difficulties in SCM due to COVID-19 2.949 


Difficulties in the implementation of ICTs for 
SCM due to COVID-19 sore oe 


*p < 0.05 
Source: Author’s research 





The results of the t-test show that there is no statistically significant difference in means 
between 4- and 5-star hotels regarding difficulties that hotels have faced in SCM and the 
introductionofICTs for SCM due to the COVID-19 pandemic (Table 4). This means that on 


average, the pandemic has equally affected 4- and 5-star hotels in this respect. Therefore, 
hypotheses H,, and H;, could not be accepted. 


Table 4: Impact of COVID-19 on hotels’ SCM and the implementation of ICTs for SCM 
according to category 


Hotel category 


Msp fw ak 
Difficulties in SCM due to COVID-19 | in SCM due Difficulties in SCM due to COVID-19 | COVID-19 0.53 0.928 


Difficulties in the implementation of 
ICTs for SCM due to COVID-19 el eae cc 


— arithmetic mean; SD — standard deviation; t-test; *p < 0.05 





Source: Author’s research 
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Large hotels face on average the most difficulties in SCM due to COVID-19, followed by 
small hotels, while the situation was the least unfavorable in medium-sized hotels. In terms 
of introducing ICTs for SCM, the severity of difficulties decreased with the increase in the 
size of hotels. In order to test whether these differences among small, medium and large 
hotels are significant, one way ANOVA was used. Since the assumption of equality of 
variance needs to be met for one way ANOVA to be used, Levene’s test for equality of 
variances was performed. The results of Levene’s test are not statistically significant, 
indicating that the assumption of equality of variances of the three groups (small, medium 
and large hotels) is met (Table 5). 


Table 5: Test for equality of variances of the three groups: small, medium and large hotels 


. Levene’s test for equality of variances 
Variable 


Difficulties in SCM due to COVID-19 2.466 


Difficulties in the implementation of 
*p < 0.05 
Source: Author’s research 





The results of the one way ANOVA point out that the differences in means among small, 
medium and large hotels are not statistically significant (Table 6), and therefore hypotheses 
H,; and H,3are not confirmed. 


Table 6: Impact of COVID-19 on hotels’ SCM and implementation of new technologies for 
SCM according to size 


Hotel size 


Difficulties in the 


implementation of 

ICTs for SCM due to 

COVID-19 
M — arithmetic mean; SD — standard deviation; F-test in ANOVA analysis; *p< 0.05 
Source: Author’s research 





Finally, the t-test was used to investigate whether there are any significant differences 
between independent hotels and those belonging to hotel chains in terms of difficulties that 
hotels have faced in SCM and the introduction of ICTs for SCM due to the COVID-19 
pandemic. The results of Levene’s testare not statistically significant, indicating that the t- 
test with equal variances assumed needs to be used (Table 7). 
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Table 7: Test for equality of variances of the two groups: independent hotels and those 
belonging to hotel chains 


Levene’s test for equality of variances 
Variable ay 


F p-value 


Difficulties in SCM due to COVID-19 1.620 0.211 





Difficulties in the implementation of 

ICTs for SCM due to COVID-19 te! Dene 
*p<0.05 
Source: Author’s research 


The results of the t-test highlight that there is no statistically significant difference in means 
between independent hotels and those belonging to hotel chains regarding the level of 
difficulties hotels have faced in SCM and the implementation of ICTs for SCM due to 
COVID-19 (Table 8). Consequently, hypotheses H,, and H,, are not supported. 


Table 8: Impact of COVID-19 on hotels’ SCM and implementation of ICTs for SCM 
according to affiliation 


Chain affiliation 
- Yes No 
Variable pes | CN 


t 

ae eer) ee 
Difficulties in SCM 3.00 1.15 3.03 0.81 | 0.083 | 0.934 
due to COVID-19 
Difficulties in the 
eee ORICTS:| “586 121 2.97 1.02 | 0.258 | 0.798 
COVID-19 


M — arithmetic mean; SD — standard deviation; t-test; *p<0.05 
Source: Author’s research 





5. Conclusion 


The COVID-19 pandemic has altered the whole world, causing many disruptions and 
changes. It has demonstrated how fragile modern supply chains are due to high complexity, 
and how important aneffective supply chain management (SCM) is. The role of SCM is to 
ensure competitive advantage for the supply chain members through close collaboration, 
which includes trust, open communication and real-time data sharing, joint planning, and 
managing supplier relationships. SCM depends onICTs to a large extent and numerous ICT 
tools have been developed for the needs of SCM, such as Enterprise Resource Planning 
(ERP), Geographic Information System (GIS), Radio Frequency Identification (RFID), 
Internet of Things (oT), Cloud Computing, Big Data, Blockchain, and Artificial Intelligence 
(AD). Effective SCM results in increased supply chain agility, lower costs, better quality and 
customer service, and, consequently, in customer satisfaction, competitive advantage and 
profitability. 


The present study deals with the impact of the COVID-19 pandemic on SCM, focusing 
primarily on the hotel business. The aim of empirical research was to investigate whether 
hotels in the Republic of Serbia have experienced difficulties in SCM due to the COVID-19 
pandemic, and howserious those difficulties are. The results show that the pandemic has 
caused disruptions in hotels’ SCM, with the significance of disruptions varying among 
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hotels. It was also found that the pandemic has decelerated the implementation of ICTs for 
the SCM. Contrary to expectations, the results reveal that severity of difficulties in hotels ’ 
SCM and the introduction of ICTs for SCM due to COVID-19 does not depend on hotel size, 
category or affiliation. 


The main limitation of the study is reflected in the aggregate presentation of the impact of 
COVID-19 on hotels’ SCM and on the introduction of ICTs for SCM. As it was identified 
that hotels faced difficulties in SCM due to COVID-19, future research should investigate 
that impact in more detail, i.e. what was the weakest point of the supply chain during the 
pandemic, what kind of difficulties hotels faced, and what strategies hotels employed to 
overcome those difficulties. 
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